One of the most difficult problems in the study of rheumatic diseases is the evaluation of an antiinflammatory response. That this is true in intraarticular as well as systemic therapy is illustrated by the divergence of results reported in the literature. For example, Cohen and others (1954) concluded, by purely clinical evaluation in a large number of patients, that cortisone acetate was equally as effective as hydrocortisone acetate, while studies based on more objective criteria by Duff and others (1951) , Hollander and others (1951) , Stevenson and others (1952) , Ziff and others (1952) , and Kersley and Desmarais (1952) clearly demonstrated its relative ineffectiveness.
The present study poses two questions:
(1) What are the changes in the synovial fluid examined by the usual techniques after the intraarticular administration of an agent of known effectiveness-hydrocortisone acetate? (2) Will serial analyses of synovial fluid permit evaluation in a limited number of patients of an agent ofunknown effectiveness-hydrocortisone ?
The latter preparation differs from hydrocortisone acetate in its increased solubility in synovial fluid (Macek and others, 1952) , and is, therefore, of considerable theoretical interest.
Method 108 knee-joint aspirations were performed on ten patients with active rheumatoid arthritis with effusions of the knee, bilateral in two. The patients ranged from 29 to 69 years of age and the duration of disease from 2 months to 36 years. The patients were fasting at the time of each procedure. The puncture site was infiltrated with 1 per cent. procaine. After one or two control aspirations, I ml. of a steroid suspension (50 mg./ml.) was administered intra-articularly to each patient. Serial aspirations, removing all available fluid, were then performed on approximately the second, fourth, and sixth day, and later, if necessary, until the characteristics of the fluid had returned to their original pattern. The patients were then given the next test substance and the response was followed in a similar manner. Nine of the patients received hydrocortisone acetate (50 mg./ml.), ten hydrocortisone (50 mg./ml.), three a placebo containing 50 mg. cholesterol, and three a saline placebo. The suspending media in each instance was identical and consisted of physiological salt solution containing 4 mg. Polysorbate 80, and 5 mg./ml. carboxymethylcellulose, preserved with 0 9 per cent. benzyl alcohol. The order of administration of the drugs was varied from patient to patient, and in a number of instances the same preparation was administered successively to the same patient. Because it was soon observed that the synovial fluid alterations were of much longer duration after the instillation of hydrocortisone acetate this steroid was usually the last to be evaluated.
Each synovial fluid sample was analysed by the techniques customarily used in this clinic (Ropes and Bauer, 1953) . These included:
Volume of fluid available by aspiration; White blood cell count with saline diluent; Differential cell count; Nature of mucin precipitate obtained in 1 per cent. acetic acid (Ropes and Bauer, 1953) ; Viscosity determined by Hess viscosimeter; Blood and synovial fluid sugar by "macro" method (Folin and Wu, 1920; Folin, 1929) . Not all determinations were performed on each aspirate because occasionally the volume of fluid obtained was inadequate.
Results
A comparison of the effect of hydrocortisone and hydrocortisone acetate injected intra-articularly is summarized in the Table (overleaf). The extent of symptomatic relief was based on the patient's own evaluation of the agents. Care was taken not to inform the patients whether a given aspiration was merely for study or whether a steroid or placebo was being administered. The greater incidence and degree of symptomatic relief following hydrocortisone acetate is noteworthy.
Serial aspiration without instillation of an agent or with injection of a saline placebo demonstrated that, within 2 days of a given aspiration, the volume results are at variance with the conclusions of Hollander and others (1951) , who reported on the basis of clinical evaluation that the two preparations were equally effective. The patient's subjective evaluation of each agent correlated rather well with the fall in synovial fluid polymorphonuclear concentration and the slow rate of re-accumulation of synovial fluid. That some patients reported symptomatic relief without evidence of associated objective changes probably resulted from the attention associated with aspiration and from lessening of the intra-articularpressure. with a rise in viscosity. These changes, which may mean repolymerization of the hyaluronic acid (Duff and others, 1951) , appeared in a few instances after the administration of hydrocortisone, even without an associated anti-inflammatory effect, as measured by a fall in the leucocyte count or in the percentage of polymorphonuclear cells. Ropes (1955) has found that with cortisone acetate there may also occur rises in viscosity without an associated anti-inflammatory effect.
Demonstration of the greater effectiveness of hydrocortisone acetate compared to hydrocortisone may have theoretical connotations. Wilson and others (1953) found that hydrocortisone, cortisone, and their acetates disappeared with equal rapidity from cell-free synovial fluid, despite the fact that hydrocortisone is seven times more soluble in synovial fluid than hydrocortisone acetate (Macek and others, 1952 (2) Evidence is presented that significant changes in synovial fluid appeared more consistently and were of greater magnitude and duration after injection of hydrocortisone acetate than after injection of hydrocortisone.
Etude en serie du liquide synovial dans l'evaluation des agents intra-articulaires RESUME (1) Par des analyses en serie on met en evidence les. alterations du liquide synovial apres des injections d'une preparation steroide active et on decrit les variations de la duree et du type de la reaction.
(2) On presente des donnees montrant que les alterations significatives du liquide synovial sont plus constantes, plus grandes et plus durables apres l'injection d'acetate d'hydrocortisone qu'apres l'injection d'hydrocortisone.
(3) On suggere que la molecule steroide esterifi~e est plus efficace parce qu'elle est moins soluble.
(4) On montre la valeur des criteres objectifs dans. l'evaluation de la reaction anti-inflammatoire.
Estudio en serie del liquid sinovial en la avaluaci6n
de los agentes intra-articulares SUMARIO
